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CENTUM HOSPITAL SCOTTSDALE - 7331 E. OSBORN 

CASE FILE 14-DR-2020_V2 - FINAL WATER AND WASTEWATER BOD REPORTS

CAROLLO ENGINEER'S CASE FILE REVIEW COMMENTS - 11/30/2020

Ordinance Issues:
1. Note to the Submitter/Developer, as per section 6-1.000 and 7-1.000 of the DSPM, Developers 

may be required to install, at their expense, all on-site and off-site improvements, if required.
 

2. Per DS&PM 6-1.200 and 7-1.200, the Water Resources Department may stipulate additional 
supplemental information in lieu of, or in addition to, a BOD report to satisfy any concerns or 
questions they may have. 

Policy and Design Related Issues:
3. Section 3.4 - Wastewater Analysis: Submitter/Developer must confirm through either flow 

metering, or with the City of Scottsdale Water Resources Department, that adequate sewer 
capacity is available in the existing 8-inch sewer in N. Drinkwater Blvd. that you are proposing to 
connect to and send flow into.   

Technical Corrections to be Resolved:
4. Appendix B - Preliminary Utility Plan - See comments provided on the Preliminary Utility Plan 

markup
  

LDillon, Address as-noted comments below and within the report with or prior to plan submittal:

1.) New private sewer does not need to be 8" and can be 6" and can make horizontal turns per plumbing
code.
2.) New private sewer needs to conform with requirements of DS&PM 7-1.414. Confirm for plan submittal.
3.) DS&PM 7-1.202 Delineation point of public versus private sewer needs to be called out. All private sewer
to be called out as private on the drawings. 
4.) DS&PM 7-1.406 & SRC 49-96. Refer to utility plan comments. Note that the new private sewer layout will
be dependent on whether a monitoring manhole is required for water quality regulatory purposes. Confirm
requirement with the City Water Quality Division's Carie Wilson @ 480-312-8718. If required, the Water
Resource Engineering department will provide guidance and the applicant shall be required to approve the
design of the monitoring manhole per a technical submittal. The requirement to install a monitoring manhole
and the relevant design submittal should be completed prior to submitting improvement plans. For further
info or questions please contact Levi Dillon @ 480-312-5319. 
5.) If the backflow preventer is not directly adjacent to the meter then the line but be slurry backfilled
between them. DS&PM 6-1.417, C.
6.) Given the flows calculated per this report a 4" compound meter would likely be adequate for the site.
Existing meter is 6". Difference in development fee between 6" and 4" meter could be applied as a meter
credit to reduce the development fee for any newly  added meter, e.g. landscape. Meter sizing should be
thoroughly reviewed in detailed design using fixture count and design flow from plumbing code. These
values should then be compared to the values Figure 6-1.4 in DSPM chapter 6. Note these values assume
a 1.5 safety factor is applied to the fixture design flows.  
7.) Confirm with  City fire plan review staff that fire line can be shared between separate structures. Consider
looping the 6" fire line out to Osborn Drive. 
8.)  Confirm with City fire plan review staff that an FDC is not required per DS&PM 6-1.507 
9.) Fire line isolation valve required. Refer to fire line detail 2362-2  
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1.0 INTRODUCTION 

Kimley-Horn and Associates, Inc. has prepared this Water and Wastewater Basis of Design 
Report for the proposed Centum Health development at the northwest corner of Wells Fargo Ave 
and Drinkwater Blvd in Scottsdale, Arizona. This report will demonstrate that the proposed project 
conforms to the City of Scottsdale design requirements. 

Centum Health, the “project”, encompasses approximately 2.4 net acres and contains an existing 
56,331 gross square foot, five-story commercial medical office building.  Proposed development 
includes 38,784 gross square foot addition to the existing commercial medical building and a 
115,858 gross square foot, two-story parking garage.  The top floor of the parking garage (Level 
P2) at 56,920 square feet will be open to the air and match elevation of the 2nd floor of the 
existing building with some covered parking stalls.  The bottom floor of the garage (Level P1) at 
58,938 square feet will be below grade to match the 1st floor elevation of the existing building. 
Level P1 will be the only floor sprinklered as the Level P2 is open air.  The project lies within a 
portion of the Southwest Quarter of Section 26, Township 2 North, Range 4 East of the Gila and 
Salt River Baseline and Meridian in Maricopa County, Arizona. More specifically, the site is 
bounded by existing Ashford Scottsdale apartments to the west, Osborn Drive to the north, Wells 
Fargo Avenue to the east and Drinkwater Boulevard to the south. The site slopes from the north 
to the south at approximately 0.5%.  See Appendix A for the Vicinity Map. 
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2.0 DOMESTIC WATER ANALYSIS 

2.1 INTENT AND SCOPE  

The intent of this section is to evaluate the potable water infrastructure for the proposed 
development. As a result of this analysis, it will be determined if the potable water infrastructure is 
capable of satisfying the projected water demands for the proposed development in accordance 
with the City of Scottsdale Design Standards & Policies Manual (Reference 1) and the 2015 
International Fire Code (Reference 2) for fire prevention. 

2.2 GENERAL THEORY 

The water system modeling program Water CAD, developed by Haestad Methods, is used to 
model the water system servicing the proposed development.  The program uses the fluid 
mechanic head loss theory known as the Hazen-Williams method.  This is the typical method 
used to evaluate water distribution systems. 

2.3 DOMESTIC WATER SUPPLY 

There is an existing six-inch public ACP water main located east of the site along Wells Fargo Ave 
and an existing 8-inch public ACP water main located north of the site along East Osborn Drive. 

An existing six-inch DIP private fire line connects to the six-inch ACP public water main in Wells 
Fargo Ave.  The existing private six-inch fire line currently feeds the existing building and is 
connected through an existing backflow preventer located on the east side of the site.  With the 
proposed development, the existing 6” private fire line will be re-routed, and existing backflow 
preventer removed.  The new fire riser room in the building will include a new backflow.  Proposed 
Level P1 parking garage will be the only level sprinklered and will be serviced by connecting to the 
existing six-inch private fire line re-routed on site and equipped with separate fire riser and backflow 
preventer in the garage.  An existing 6-inch private domestic water service feeds the existing 
building that also connects to the existing six-inch ACP main in Wells Fargo Ave. The domestic 
service runs through an existing 6-inch meter and vault (confirmed with COS Water and Sewer 
Department) located east of the site.  The 6” private domestic water line will also need to be re-
routed to the existing building connection and backflow preventer installed on site with the proposed 
development.  It is assumed the existing water feed service is adequate to service the proposed 
development expansion of the existing building and construction of the 2-story garage.  Refer to 
Appendix B for the Preliminary Utility Plan.  

Residual and static pressures were obtained from a flow test performed on two fire hydrants (one 
flow and one pressure) in Wells Fargo Ave and Drinkwater Blvd respectively, by EJ Flow Tests on 
April 9, 2020. Results of the test were reflected at GPM @ 30 PSI with 19% Safety Factor. See 
Appendix D for the Fire Flow Test results. 
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2.4 INTERNATIONAL FIRE CODE, 2015 

According to the City of Scottsdale Fire Department, the 2015 International Fire Code (IFC) with 
City of Scottsdale Amendments is currently the governing code with respect to fire protection 
requirements. The IFC evaluates the building construction type, occupancy descriptions, and 
square footage to set minimum fire flow requirements with regards to a particular development.  

The proposed building and garage are Construction Type II-B. Per Table B105.1 of Reference 2, 
the required fire flow is 6,500 gallons per minute for the Building with Gross Area of 95,115 SF and 
5,250 gallons per minute for the Garage, Level P1 only at 58,938 SF. Level P2 of the proposed 
Parking Garage is open to air thus not sprinklered.  A reduction in fire-flow of 75% percent is allowed 
when the building/garage is equipped with an approved fire sprinkler system. The building and 
parking garage will be equipped with separate and approved fire sprinkler systems. The minimum 
fire flow requirements per the IFC 2015 for the proposed building and garage are shown in Table 
1.  Table 1 also shows the required building fire flow based upon a maximum fire flow reduction of 
75% allowed by the IFC 2015.  See Appendix C for IFC 2015 Table B105.1.  

Table 1  Required Building Fire Flows 

Building 
Building 

Construction Type 
Building 
Area (sf) 

Required Fire Flow 
per IFC 2012 (gpm) Reduction 

Actual Required Fire Flow 
with Reduction (gpm) 

Medical Office 
Center II-B 95,115 6,500 75% 1,625 

Parking Garage 
(Level P1 Only) II-B 58,938 5,250 75% 1,313 

  

IFC 2015
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2.5 WATER DEMANDS 

According to the guidelines provided in Figure 6-1.2 of Reference 1, the proposed development 
will add the following demands to the existing water system for Average Day Demand (ADD), 
Maximum Day Demand (MDD), and Peak Hour Demand (PHD): 

Table 2: Domestic Water Demands 

Building  

Building Area  
(SF) 

Total 
Demand1 

(GPM/SQ.FT.) 

ADD1  
(GPM) 

MDD2 
(GPM) 

PHD3 
(GPM) 

Existing 
Medical Center 48,800 1.11 E-03 54.17 108.34 189.59 

Proposed 
Addition 46,315 1.11 E-03 51.41 102.82 179.93 

Total Demand 95,115 1.11 E-03 105.58 211.16 369.52 

Two water analyses were performed to evaluate the existing adjacent off-site water infrastructure 
and the proposed on-site water system: 

1. Peak Hour 

2. Maximum Day Demand + Fire Flow 

The system was analyzed for the worst-case scenario to ensure that the existing public water 
infrastructure can maintain a minimum pressure of 50 psi for the Peak Hour demand at highest 
Finish Floor Elevation of 1235.07 of the existing building, and 30 psi for the Maximum Day plus Fire 
Flow demand. See Appendix D for water model layout to identify nodes and pipes. 

See Appendix D for the Fire Flow Test and Water CAD Analysis and Layout. A summary of the 
water analysis results for the project is tabulated below: 

Table 3 Domestic Water Model Result Summary 

Criteria 

 
Peak Hour 
Demand 

 

Constraint 
Peak Hour 
Pressure at 

Demand 

Node with 
Minimum 
Pressure 

Minimum Pressure 370 gpm 50 psi 80 psi BLDG DW 
Meets Criteria? - - Yes  

 
Notes:       
1. For Commercial/Retail land use, average day demand is 0.8 gpd/sq.ft. or 1.11 E-03 
gpm/sq.ft.. 
2. Maximum day demand defined as 2 times the average day demand.  
3. Peak hour demand defined as 3.5 times the average day demand.   
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Table 4 Fire Flow Water Model Result Summary For Building Fire Demand 

Criteria 

 
Max Day + 
Fire Flow 
Demand  

 

Constraint 

Max Day + 
Fire Flow 

Pressure at 
Demand 

 
Node with 
Minimum 
Pressure 

Minimum System Pressure 1,995 gpm 30 psi 59 psi BLDG FIRE 
Meets Criteria? - - Yes  

Table 5 Fire Flow Water Model Result Summary For Garage Fire Demand 

Criteria 

 
Max Day + 
Fire Flow 
Demand  

 

Constraint 

Max Day + 
Fire Flow 

Pressure at 
Demand 

 
Node with 
Minimum 
Pressure 

Minimum System Pressure 1,683 gpm 30 psi 68 psi Garage FIRE 
Meets Criteria? - - Yes  

 

Table 6 Fire Hydrant Flow Water Model Result Summary 

Criteria 

 
 Fire Flow 
Demand  

 

Constraint 
Fire Flow 

Pressure at 
Demand 

 
Meets 

Criteria? 

Hydrant 1 1,625 gpm 20 psi 23 YES 
Hydrant 2 1,625 gpm 20 psi 28 YES 

*Fire Flow Demand based on Bldg Demand of 1,625 gpm because it’s greater than demand of 

Garage at 1,250 gpm. 
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3.0 WASTEWATER COLLECTION SYSTEM 

3.1 INTENT AND SCOPE 

The intent of this section is to evaluate the proposed sewer infrastructure and wastewater design 
flows for the development. As a result of this analysis, it will be determined if the sewer 
infrastructure is capable of supporting the proposed development in accordance with the City of 
Scottsdale Design Standards & Policies Manual (Reference 1). 

3.2 SEWER INFRASTRUCTURE 

There is an existing private eight-inch VCP sewer tap running through the west portion of the 
property that connects to the sewer main in Drinkwater Blvd., slope equals 1.38%±, extending just 
past the south property line of the proposed site.  

With the proposed improvements, the existing eight-inch private sewer will be relocated further 
west outside the proposed garage footprint and be replaced with eight-inch PVC sewer service with 
a slope of 1.38% and connect to the same existing eight-inch sewer stub as before. Refer to 
Appendix B for the Preliminary Utility Plan. 

3.3 WASTEWATER DESIGN FLOWS 

The following calculations are based on information provided in Section 7-1.403 of Reference 1: 

Table 3: Wastewater Design Flow 

Building 
Building Area  

(SF) 

Average Daily 

Flow1 (GPD) 

Peak Flow3 

(GPD) 

Peak Flow 

(GPM) 

Medical Office 
Center 95,115 47,558 142,676 99.1 

Notes:      

1. Wastewater flows are based on 0.5 per sq. ft.  per day for commercial/retail use. 
2. Design peaking factor for resort hotel is 3. 

 

3.4 ANALYSIS (SEE STANDARDS) 

Sanitary sewer lines will be designed to maintain a maximum depth to diameter ratio (d/D) of 0.65 
and minimum full flow velocity of 2.5 ft/sec and a maximum full flow velocity of 10.0 ft/sec in the 
ultimate peak flow condition. To verify the proposed eight-inch sewer on-site has adequate capacity 
to serve the project, design flows were analyzed with Flow Master using minimum and maximum 
pipe design slopes. The sewer capacity for an eight-inch pipe at the minimum design slope of 
0.52% is 296 gpm. Refer to Appendix E for the Sewer Capacity Calculations. 

 

water demand/building space is doubling, therefore previous sewer peak flows assumed
to be around 50gpm. 50gpm peak increase will not have a  significant capacity impact
on the existing 8" public sewer.

At this slope only a 6" pipe
is needed, refer to utility
plan for guidance

MUST CONFIRM WITH FLOW METERING OR WITH THE COSWRD THAT ADEQUATE SEWER CAPACITY IS
AVAILABLE IN THE EXISTING 8-INCH SEWER IN N. DRINKWATER BLVD YOU ARE CONNECTING TO.
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4.0 CONCLUSION 

Water 

The proposed and existing on-site water system as outlined by this analysis appears adequate 
and sufficient to meet the required fire flow demand and peak domestic water demand for the 
proposed Centum Health development near the northwest corner of Wells Fargo Ave and 
Drinkwater Blvd in Scottsdale, Arizona. 

Wastewater  

This development proposes to re-route the existing eight-inch sewer and re-connect the building 
sewer services to the existing eight-inch private sewer stub south of the site. The proposed eight-
inch PVC private sanitary sewer service has adequate capacity for the flows generated by the 
proposed buildings and their associated uses.  Refer to Appendix B for the Sewer Capacity 
Calculations. 

only a 6"
private sewer is
needed
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PROP.  BUILDING EXPANSION

95,115 SF

CONSTRUCTION TYPE II-B

PROP.  PARKING GARAGE

115,858 SF

(LEVEL P1=58,938 SF)

(LEVEL P2=56,920 SF)

CONSTRUCTION TYPE II-B
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NORTH

LEGEND

PRIVATE SEWER NOTES
PRIVATE DOMESTIC WATER NOTES

PRIVATE FIRELINE NOTES

NOTES:

LAND SURVEYOR

CIVIL ENGINEER

BENCHMARK

BASIS OF BEARING

DEVELOPER/OWNER

ARCHITECT

PRELIMINARY

UTILITY PLAN

23.4

PUBLIC WATER NOTES

UTILITY DETAIL 

Install vertical
 CO as
shown per
MAG 440-3

For capacity purpose
only a 6" private
sewer is needed

plumbing code allows
for a cleanout on
private 6" sewer

New manhole
required to
transition from new
6" pipe to existing 8"
stub

Manhole not required
on private 6" sewer
install CO per
plumbing code

not clear to me why
this needs to be an
8-inch sewer

Existing 8"
stub

new
private
6"

Scottsdale Design Standards and Policy Manual
MONITORING VAULTS AND MANHOLES7-1.406
A.Monitoring Vaults
The Water Quality Division has sole discretion when to require a developer
to install a monitoring vault for testing wastewater flow and composition.
Generally, properties in industrial land use areas with a projected
wastewater discharge of 25,000 gallons per day will be required to install
a monitoring vault per COS Standard Detail No. 2460.
A.Monitoring Manholes
The Water Quality Division has sole discretion when to require a developer
to install a monitoring manhole. Generally, commercial developments that
will use chemicals or solvents are required to install monitoring manholes.
Monitoring manholes shall be constructed per MAG Standard Detail No.
420 with a straight channel and no taps or bends for 10 feet upstream or
downstream or as approved by the Water Resources Department.
Monitoring manholes on sewer services with a peak flow greater than 40
gallons per minute must be approved by the Water Resources
Department.
Monitoring vaults and manholes shall be in a minimum 20-foot-wide
easement that extends from the manhole to the existing public wastewater
system and shall be designed for access always to city crews.

Scottsdale Revised Code
Sec. 49-96. - Monitoring manholes.
When required by the City, the owner of any property served by a building
sewer discharging any industrial wastes or that has the potential to
discharge industrial wastes, shall install a suitable monitoring manhole or
monitoring vault in the building sewer to facilitate observation,
measurement and sampling of the industrial wastes. Such monitoring
manhole or monitoring vault, when required, shall be accessible and safely
located and shall be constructed in accordance with plans approved by the
City. The monitoring manhole or monitoring vault shall be installed by the
industrial user at his expense and shall be maintained by him so as to be
safe and accessible at all times.
(Ord. No. 2623, § 2, 12-20-93; Ord. No. 3586, § 1, 9-21-04, eff. 1-1-05;
Ord. No. 4308, § 1(Res. No. 10799, § 1(Exh. A)), 5-23-17, eff. 7-1-17)

This configuration
will need to be
modified if a
monitoring manhole
is required.
Requirement policy
to right.

delineation point of
public versus private
sewer needs to be
called out. All private
sewer to be called out
as private on the
drawings.

Confirm with  City fire
plan review staff that
fire line can be
shared between
separate structures.
Consider looping the
6" fire line out to
Osborn Drive. 

Isolation valve
required.
Refer to fire
line detail
2362-2

Confirm with City fire
plan review staff that
an FDC is not
required per DS&PM
6-1.507

Given the flows calculated per this report 1 4" compound
meter would likely be adequate for the site. Difference in
development fee between 6" and 4" meter could be applied
as a meter credit to reduce the development fee for any
newly  added meter, e.g. landscape. Meter sizing should be
throughly reviewed in detailed design using fixture count
and design flow from plumbing code. These values should
then be compared to the values Figure 6-1.4 in DSPM
chapter 6. Note these values assume a 1.5 safety factor is
applied to the fixture design flows.     

If the backflow preventer is
not directly adjacent to the
meter then the line but be
grout backfilled between
them. DS&PM 6-1.417, C.

SEWER MANHOLE MAY BE
REQUIRED AT CHANGE OF
HORIZONTAL DIRECTION.

MUST CONFIRM AVAILABLE
CAPACITY IN 8-INCH UNK
SEWER LINE IN N.
DRINKWATER BLVD.
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OF NEW CONNECTION TO
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from 2015 IFC 

  

 14-DR-2020    
  11/12/2020

csharrard
Date



 14-DR-2020    
  11/12/2020

csharrard
Date



 14-DR-2020    
  11/12/2020

csharrard
Date



 14-DR-2020    
  11/12/2020

csharrard
Date



 

 

 

 

 

Appendix D – Fire Flow Test and 
Water CAD Results and Layout 
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Flow Test Summary
Project Name: EJFT 20118
Project Address: 7331 East Osborn Drive, Scottsdale, AZ 85251
Date of Flow Test: 2020-04-09
Time of Flow Test: 7:30 AM
Data Reliable Until: 2020-10-09
Conducted By: Steven Saethre & Eder Cueva (EJ Flow Tests) 602.999.7637
Witnessed By: Ray Padilla (City of Scottsdale) 602.541.0586
City Forces Contacted: City of Scottsdale (602.541.0586)
Permit Number: C61821

Note Scottsdale requires a max static pressure of 72 psi for safety factor.

Raw Flow Test Data Data with a 19 PSI Safety Factor
Static Pressure: 91.0 PSI Static Pressure: 72.0 PSI

Residual Pressure: 80.0 PSI Residual Pressure: 61.0 PSI

Flowing GPM: 2,069 Flowing GPM: 2,069
GPM @ 30 PSI: 5,219 GPM @ 30 PSI: 4,266

Hydrant F1

Pitot Pressure (1): 38 PSI
Coefficient of Discharge (1): 0.9
Hydrant Orifice Diameter (1): 2.5 inches
Pitot Pressure (2): 38 PSI
Coefficient of Discharge (2): 0.9
Hydrant Orifice Diameter (2): 2.5 inches

Project Site

Static-Residual
Hydrant

Flow Hydrant
Main Size
6 inches

Distance Between F1 and R
315 ft (measured linearly)

Static-Residual Elevation
1243 ft (above sea level)

Flow Hydrant (F1) Elevation
1244 ft (above sea level)

Elevation & distance values are
approximate

EJ Flow Tests, LLC 
21505 North 78th Ave. | Suite 130 | Peoria, Arizona 85382 | (602) 999-7637 | www.ejengineering.com 

John L. Echeverri | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915 
www.flowtestsummary.com 
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Flow Test Summary

Static-Residual Hydrant  Flow Hydrant (only hydrant F1 shown for clarity)

 

Approximate Project Site

Water Supply Curve N1.85 Graph

Raw Supply w/ Safety Factor Projected
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EJ Flow Tests, LLC 
21505 North 78th Ave. | Suite 130 | Peoria, Arizona 85382 | (602) 999-7637 | www.ejengineering.com 

John L. Echeverri | NICET Level IV 078493 SME | C-16 FP Contractor ROC 271705 AZ | NFPA CFPS 1915 
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Active Scenario:  Fire Flow

Pump Definition Detailed Report:  Flow Test 2020-04-10

Element Details

64ID Notes

Flow Test 
2020-04-10

Label

Pump Definition Type

Standard (3 
Point)

Pump Definition Type
ft153.87Design Head

gpm0Shutoff Flow gpm4,266Maximum Operating Flow

ft181.62Shutoff Head ft46.20Maximum Operating Head

gpm2,069Design Flow

Pump Efficiency Type

Best 
Efficiency 

Point
Pump Efficiency Type

%100.0Motor Efficiency

%100.0BEP Efficiency FalseIs Variable Speed Drive?

gpm0BEP Flow

Transient (Physical)

lb·ft²0.000Inertia (Pump and Motor) SI=25, 
US=1280

Specific Speed

rpm0Speed (Full) TrueReverse Spin Allowed?
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Active Scenario:  Fire Flow

Pump Definition Detailed Report:  Flow Test 2020-04-10
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Active Scenario:  Peak Hour

FlexTable: Pipe Table

Headloss
(ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CMaterialLength (Scaled)
(ft)

Diameter
(in)

Stop NodeStart NodeLabel

0.000.000140.0Asbestos Cement226.0H-1J-1P-3

0.000.000140.0Asbestos Cement116.0H-2J-2P-4

0.000.000140.0Asbestos Cement896.0J-2J-5P-5

0.374.19370140.0Asbestos Cement366.0J-5J-6P-6

0.000.000140.0Asbestos Cement1876.0J-1J-6P-7

0.000.000130.0Ductile Iron76.0Garage FireJ-7P-9

2.294.19370130.0Ductile Iron1956.0BLDG DWJ-5P-11

0.000.000130.0Ductile Iron496.0J-7J-6P-8

0.000.000130.0Ductile Iron516.0BLDG FireJ-7P-10

0.214.19370130.0Ductile Iron186.0PMP-1R-1P-1

0.164.19370130.0Ductile Iron146.0J-6PMP-1P-2
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Active Scenario:  Peak Hour

FlexTable: Junction Table

Fire Flow 
(Available)

(gpm)

Flow (Total 
Needed)
(gpm)

Flow (Total 
Available)

(gpm)

Pressure 
(Minimum)

(psi)

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

(N/A)(N/A)(N/A)7979222.61040.40J-1

(N/A)(N/A)(N/A)7878222.24042.10J-2

(N/A)(N/A)(N/A)7878222.24042.00J-5

(N/A)(N/A)(N/A)7878222.61042.00J-6

(N/A)(N/A)(N/A)8181222.61035.00J-7

(N/A)(N/A)(N/A)8181222.61035.00Garage Fire

(N/A)(N/A)(N/A)8181222.61035.00BLDG Fire

(N/A)(N/A)(N/A)8080219.9437035.00BLDG DW
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Active Scenario:  MDD  + Bldg Fire Flow

FlexTable: Pipe Table

Headloss
(ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CMaterialLength (Scaled)
(ft)

Diameter
(in)

Stop NodeStart NodeLabel

0.000.000140.0Asbestos Cement226.0H-1J-1P-3

0.000.000140.0Asbestos Cement116.0H-2J-2P-4

0.000.000140.0Asbestos Cement896.0J-2J-5P-5

0.374.19370140.0Asbestos Cement366.0J-5J-6P-6

0.000.000140.0Asbestos Cement1876.0J-1J-6P-7

0.000.000130.0Ductile Iron76.0Garage FireJ-7P-9

2.294.19370130.0Ductile Iron1956.0BLDG DWJ-5P-11

8.8918.441,625130.0Ductile Iron496.0J-7J-6P-8

9.3018.441,625130.0Ductile Iron516.0BLDG FireJ-7P-10

4.8422.631,995130.0Ductile Iron186.0PMP-1R-1P-1

3.7122.631,995130.0Ductile Iron146.0J-6PMP-1P-2
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Active Scenario:  MDD  + Bldg Fire Flow

FlexTable: Junction Table

Fire Flow 
(Available)

(gpm)

Flow (Total 
Needed)
(gpm)

Flow (Total 
Available)

(gpm)

Pressure 
(Minimum)

(psi)

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

(N/A)(N/A)(N/A)6464189.46040.40J-1

(N/A)(N/A)(N/A)6464189.09042.10J-2

(N/A)(N/A)(N/A)6464189.09042.00J-5

(N/A)(N/A)(N/A)6464189.46042.00J-6

(N/A)(N/A)(N/A)6363180.57035.00J-7

(N/A)(N/A)(N/A)6363180.57035.00Garage Fire

(N/A)(N/A)(N/A)5959171.271,62535.00BLDG Fire

(N/A)(N/A)(N/A)6666186.8037035.00BLDG DW
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Active Scenario:  MDD + Garage Fire Flow

FlexTable: Pipe Table

Headloss
(ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams CMaterialLength (Scaled)
(ft)

Diameter
(in)

Stop NodeStart NodeLabel

0.000.000140.0Asbestos Cement226.0H-1J-1P-3

0.000.000140.0Asbestos Cement116.0H-2J-2P-4

0.000.000140.0Asbestos Cement896.0J-2J-5P-5

0.374.20370140.0Asbestos Cement366.0J-5J-6P-6

0.000.000140.0Asbestos Cement1876.0J-1J-6P-7

0.9114.891,313130.0Ductile Iron76.0Garage FireJ-7P-9

2.304.20370130.0Ductile Iron1956.0BLDG DWJ-5P-11

5.9914.891,313130.0Ductile Iron496.0J-7J-6P-8

0.000.000130.0Ductile Iron516.0BLDG FireJ-7P-10

3.5319.091,683130.0Ductile Iron186.0PMP-1R-1P-1

2.7119.091,683130.0Ductile Iron146.0J-6PMP-1P-2
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Active Scenario:  MDD + Garage Fire Flow

FlexTable: Junction Table

Fire Flow 
(Available)

(gpm)

Flow (Total 
Needed)
(gpm)

Flow (Total 
Available)

(gpm)

Pressure 
(Minimum)

(psi)

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

(N/A)(N/A)(N/A)6969199.74040.40J-1

(N/A)(N/A)(N/A)6868199.37042.10J-2

(N/A)(N/A)(N/A)6868199.37042.00J-5

(N/A)(N/A)(N/A)6868199.74042.00J-6

(N/A)(N/A)(N/A)6969193.75035.00J-7

(N/A)(N/A)(N/A)6868192.841,31335.00Garage Fire

(N/A)(N/A)(N/A)6969193.75035.00BLDG Fire

(N/A)(N/A)(N/A)7070197.0737035.00BLDG DW
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Active Scenario:  Hydrant

FlexTable: Hydrant Table

Pressure
(psi)

Hydraulic Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

2394.551,62540.40H-1

28106.251,62542.10H-2
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Worksheet for 8" PVC Min Slope

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

%0.520Channel Slope

in5.20Normal Depth

in8.0Diameter

Results

gpm295.82Discharge

ft²0.2Flow Area

ft1.3Wetted Perimeter

in2.31Hydraulic Radius

ft0.64Top Width

in4.59Critical Depth

%65.0Percent Full

%0.757Critical Slope

ft/s2.74Velocity

ft0.12Velocity Head

ft0.55Specific Energy

0.787Froude Number

gpm420.70Maximum Discharge

gpm391.09Discharge Full

%0.298Slope Full

SubcriticalFlow Type

GVF Input Data

in0.00Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%65.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in5.20Normal Depth

in4.59Critical Depth

%0.520Channel Slope

%0.757Critical Slope
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Worksheet for 8" PVC Max Slope

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

%1.380Channel Slope

in5.20Normal Depth

in8.0Diameter

Results

gpm481.92Discharge

ft²0.2Flow Area

ft1.3Wetted Perimeter

in2.31Hydraulic Radius

ft0.64Top Width

in5.90Critical Depth

%65.0Percent Full

%0.988Critical Slope

ft/s4.47Velocity

ft0.31Velocity Head

ft0.74Specific Energy

1.282Froude Number

gpm685.34Maximum Discharge

gpm637.11Discharge Full

%0.790Slope Full

SupercriticalFlow Type

GVF Input Data

in0.00Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.00Upstream Depth

Profile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%65.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in5.20Normal Depth

in5.90Critical Depth

%1.380Channel Slope

%0.988Critical Slope
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